The Interagency Committee on Human Nutrition Research (ICHNR) is charged with improving the planning, coordination, and communication among federal agencies engaged in nutrition research and with facilitating the development and updating of plans for federal research programs to meet current and future domestic and international needs for nutrition. The ICHNR is co-chaired by the USDA Under Secretary for Research, Education, and Economics and Chief Scientist and the US Department of Health and Human Services Assistant Secretary for Health and is made up of >10 departments and agencies. Once the ICHNR was reassembled after a 10-y hiatus, the ICHNR recognized a need for a written roadmap to identify critical human nutrition research gaps and opportunities. This commentary provides an overview of the process the ICHNR undertook to develop a first-of-its-kind National Nutrition Research Roadmap, which was publicly released on 4 March 2016. The primary audience for the Roadmap is federal science agency leaders, along with relevant program and policy staff who rely on federally supported human nutrition research, in addition to the broader scientific community. The Roadmap is framed around the following 3 questions: 1) How can we better understand and define eating patterns to improve and sustain health? 2) What can be done to help people choose healthy eating patterns? 3) How can we develop and engage innovative methods and systems to accelerate discoveries in human nutrition? Within these 3 questions, 11 topical areas were identified on the basis of the following criteria: population impact, feasibility given current technological capacities, and emerging scientific opportunities. This commentary highlights initial federal and some professional research society efforts to address the RoadmapÕs research and resource priorities. We conclude by noting examples of early collaborations and partnerships to move human nutrition research forward in the 21st century.
Improved nutrition is one of the most cost-effective approaches to address many of the societal, environmental, and economic challenges facing nations across the globe today (1) . Nutrition research is the foundation for achieving these improvements. To more effectively and efficiently advance the role of nutrition research in improving and sustaining health, more attention is needed to identify the most important questions to address, within the context of existing research resources and capacity. This commentary provides an overview of the process the US government undertook to develop a first-of-its-kind National Nutrition Research Roadmap and highlights initial federal and some professional research society efforts to address the RoadmapÕs research and resource priorities (2) . We conclude by noting examples of early collaborations and partnerships to move human nutrition research forward in the 21st century.
About the Interagency Committee on Human Nutrition Research
The US Congress first called for improved coordination of human nutrition research within and among federal departments and agencies in the Food and Agriculture Act of 1977 (3) . Specifically, Congress designated the Secretary of the USDA responsible for establishing with the Secretary of Health and Human Services (HHS) procedures for coordination in areas of mutual interest in human nutrition research. Under the aegis of the White House Office of Science and Technology PolicyÕs (OSTPÕs) Federal Coordinating Committee for Science, Engineering, and Technology, the Joint Subcommittee on Human Nutrition Research (JSHNR) was chartered in September 1978 (2) . Consisting of representatives from the HHS, the USDA, and 7 other federal departments and agencies, the JSHNR established the groundwork for developing an improved federal coordinated nutrition research planning system through its 1980 report, among other activities (4) . Under the auspices of the OSTP, the JSHNR felt it had accomplished most of its objectives, including the establishment of nutrition coordinators or coordination groups to deal with cross-cutting nutrition issues, and was terminated in June 1983. The decision was made that issues related to human nutrition research could be adequately addressed through the establishment of a collaborative mechanism by the federal agencies that principally support human nutrition research. To realize this goal, in July 1983, the HHS and the USDA created the Interagency Committee on Human Nutrition Research (ICHNR) whose primary purpose was to increase the overall effectiveness and productivity of federal research efforts in nutrition by improving the planning, coordination, and communication among federal agencies engaged in research on nutrition.
The ICHNR charter establishes the HHS Assistant Secretary for Health and the USDA Assistant Secretary for Science and Education or their designees as the committee co-chairs (2) . The charter also requires representatives from the USDA, the HHS, the Department of Defense (DoD), the Department of Commerce (specifically, the National Oceanic and Atmospheric Administration, although the National Institute of Standards and Technology now participates too), the Federal Trade Commission, the National Aeronautics and Space Administration, the National Science Foundation, the US Agency for International Development, the Veterans Health Administration, and the OSTP. The charter allows for the participation of other departments and agencies, as appropriate; for example, the Environmental Protection Agency currently participates, although it is not an original charter member. Table 1 lists current ICHNR members.
In light of the OSTPÕs encouragement to enhance coordination, the ICHNR was reassembled in 2013. At this time, the ICHNR renewed its commitment to improve coordination and to increase the effectiveness and productivity of federal agencies engaged in nutrition research to help ensure that the nation benefits from focused, strategic human nutrition research and that the results provide clear information and guidance for Americans resolved to create a healthier future. Once reassembled, during initial meetings in 2013, the ICHNR co-chair, Catherine Woteki, then USDA Under Secretary for Research, Education, and Economics and Chief Scientist, recognized a need for a written roadmap to identify critical human nutrition research gaps and opportunities that could be addressed over the next 5-10 y. The Committee agreed and determined that the primary audience for the Roadmap would be federal science agency leaders, along with relevant program and policy staff who rely on federally supported human nutrition research. The ICHNR also aimed to inspire the broader scientific community-at all developmental stages across the globe. The role of current or future federal funding for human nutrition research was not within the charge.
About the National Nutrition Research Roadmap
More than 90 federal experts from the participating ICHNR departments and agencies worked collaboratively to develop the National Nutrition Research Roadmap, which was then reviewed and approved by the ICHNR and publicly released on 4 March 2016 (5). The initial development process started with a selective review of existing documents that identified research gaps and priorities, including human nutrition research reviews as well as federal and non-US strategic plans and reports. For example, the ASN sought input from 75 thought leaders and convened a working group in 2012 to identify the following 6 high-priority areas, published in 2013 (1): 1) variability in individual responses to diet and foods; 2) healthy growth, development, and reproduction; 3) health maintenance; 4) medical management; 5) nutrition-related behaviors; and 6) food supply and environment. Another example was a 2014 report by the Joint Research Center, the European CommissionÕs in-house science service, which put forth research priorities for foods and diets based on the input of ;40 experts and stakeholders who participated in 3 workshops in 2012 and 2013 focused on the European consumer, with the year 2050 as a long-term time horizon (6) . On the basis of this information and expert insights, the Roadmap Writing Group generated the 3 framing questions that covered the broad spectrum of nutrition research likely to accelerate progress in improving and sustaining health for all children, adults, families, and communities (see Table 2 ).
Within these 3 questions, 11 topical areas were identified on the basis of the following criteria: population impact, feasibility given current technological capacities, and emerging scientific opportunities. In finalizing these topical areas, consideration was given to research gaps 1) across the lifecycle, particularly for at-risk groups such as pregnant women, children, and older adults; 2) in nutrition-related noncommunicable chronic diseases contributing the most to the morbidity, mortality, and health disparities in the United States; and 3) in understanding the role of nutrition for optimal performance and military readiness. Although the topical selections focused primarily on reducing nutrition-related noncommunicable chronic diseases in the United States, the research and resource initiatives could guide other national governments, nongovernmental organizations, or collaborative global efforts. Each topical area provides a rationale that explains the importance of the area to improving and sustaining health, then identifies research gaps and opportunities, and concludes with suggested short-term (could be initiated in ;1-3 y) and long-term (could be initiated in ;3-5 y) research and resource initiatives. The Roadmap also put forth recommendations for developing a diverse, interdisciplinary workforce able to advance nutritional sciences research. In the Roadmap, each of the participating ICHNR departments or agencies also briefly describes their contributions to human nutrition research, particularly in the RoadmapÕs 11 topical areas. Revisions were made to the Roadmap on the basis of public input, including public comments from the ASN, among various other scientific societies, trade groups, nongovernmental organizations, academics, health professionals, citizens, and industry groups (7).
Addressing the RoadmapÕs Research and Resource Priorities
Signs of implementation at the strategic planning stages already exist among ICHNR members. For example, during initial planning stages of the first NIH-wide strategic plan for nutrition research expected to be released in October 2018, the Roadmap has been one piece of information used to build an initial framework (8) . As part of the NIH-wide strategic planning effort, an open crowd-sourcing process was used to engage the Center for Nutrition Policy and Promotion currently have 2 initiatives exploring scientific topics with regard to nutrition and health for women who are pregnant and children from birth to 24 mo. The Pregnancy and Birth to 24 Month Project is a collaboration with programmatic and scientific experts to begin examining topics of public health importance on diet and health for infants, toddlers, and pregnant women (13) . The Pregnancy and Birth to 24 Month Data Consortium is a second activity that coalesced out of a need for additional data from nationally representative samples of women who are pregnant or lactating and children from birth until 24 mo and has involved experts from >24 federal agencies across the HHS, USDA, DoD, the Environmental Protection Agency, and the US Agency for International Development who have articulated crucial gaps in nutrition and health data and are actively identifying and collaborating on opportunities to fill these gaps. As another example, the US and Canadian DRI committees are currently sponsoring the National Academies of Sciences, Engineering, and Medicine to convene an ad hoc committee of external experts to assess options presented in the American Journal of Clinical Nutrition article entitled ''Options for basing Dietary Reference Intakes (DRIs) on chronic disease endpoints: report from a joint US-/ Canadian-sponsored working group'' (14) , among other possible courses of action. This ad hoc committee will also determine guiding principles for the inclusion of chronic disease endpoints for food substances that will be used by future National Academies committees in establishing DRIs (15).
Engaging the nutritional sciences community is vital to accelerating progress on the research priorities identified by the Roadmap. For instance, the extramural scientific community whose research is funded by a number of the participating ICHNR departments and agencies has important roles and responsibilities in developing promising investigator-initiated research proposals and in serving on rigorous peer-review systems that have been established to ensure that the federal government only funds proposals that maintain standards of scientific excellence. The majority of biomedical research in the United States, including that focused on nutrition science, is funded on the basis of peer review of investigator-initiated research applications. Because nonfederal research peers in the research community influence the direction of the majority of federally funded biomedical research, ensuring a broad reach to the external research community was a critical early step in accelerating progress. To engage and inspire the broader scientific community, the ICHNR widely distributed the Roadmap to >600 individuals, organizations, and government entities. The Roadmap has been presented at a number of national and international conferences and among diverse, relevant research networks such as the CDC-supported Nutrition and Obesity Policy Research and Evaluation Network (16) .
Subsequent to a Roadmap presentation at Experimental Biology 2016 (17), the 2016-2017 President of the ASN, Marian L Neuhouser, worked with Rachel Ballard, a member of the Roadmap Writing Group, to jointly develop a Roadmap webinar series that featured federal staff and extramural researchers (see Table 3 ) (18) . The purpose of this webinar series was to provide perspectives from the research community on future opportunities in nutrition research. The ICHNR continues to look for other innovative ways to educate and engage the nutritional sciences community on the research priorities identified by the Roadmap. As explained in the Roadmap, the ICHNR recognizes that publicprivate partnerships among government, academia, and private entities could potentially expand the scope, interdisciplinary nature, and potential of a project; enhance the likelihood of broader and more rapid implementation of the results; allow for needed expertise to advance project goals; and reduce the cost of a project to an individual collaborator (19) . The USDA Branded Food Products Database (20) is a recent example that was developed to enhance public health and the sharing of open data by complementing the USDA National Nutrient Database for Standard Reference with the nutrition composition of branded foods and private-label data provided by the food industry.
Conclusions
Through a collaborative effort integrating invaluable public input, the National Nutrition Research Roadmap identified key research and resource priorities for 2016-2021. The ICHNR will continue to monitor progress on the RoadmapÕs ability to foster efforts toward addressing knowledge gaps in human nutrition research, accelerating innovations, and strengthening the capacity of the interdisciplinary workforce required to bring these innovations to fruition. The ICHNR will also focus on identifying emerging knowledge gaps, opportunities, and research resources, such as the now readily available NHANES Biospecimen Program (21) and the USDA FoodAPS National Household Food Acquisition and Purchase Survey (22) data set, 2 examples of federal nutrition data systems available for researchers. Further engagement with the extramural scientific community and maximizing existing or new public-private partnerships will be important to moving human nutrition research forward in the 21st century and ensuring the positive role of nutrition in improving and sustaining health.
